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AEROLOGICAL OBSERVATIONS

[Aerological Division, D. M. LirTLE in charge]

By B. Francis DaAsHIELL

In December a total of 49/ airplane and radiosonde
upper-air observations were made in the United States.
The mean free-air data based on these observations are
shown in tables 1 and 1a, and include pressure (P), tem-
perature (° C.), and relative humidity (R. H.), recorded at
certain standard geometric heights. During the month
78 radiosonde observations were taken at 17 kilometers
over the six stations listed in table 1a. This represented
42 percent of all observations launched at the surface.
The “means’” are omitted from the tables whenever less
than 15 observations are made at the surface and less
than 5 at a standard height, but 15 observations are neces-
sary for those levels that fall within the limits of the
monthly vertical range of the tropopause.

Chart I shows the departure of mean surface tempera-
tures (° F.) from norma {) The weather over most of the
United States was warmer than normal, and decidedly
above in the regions west of the Mississippi River valley.
Over the northern Rocky Mountain region the mean
temperatures were as much as 7° F. above their normals
for December. Temperatures also were moderately high,
ranging from 2° F. to 4° F. over New England and por-
tions of the lower Lakes region. But departures from the
mean temperature were very slicht over the Southeast,
being 1° F. to 2° F. below normal in the east Gulf States.
Temperatures along the north Pacific coast were about
normal in December.

Mean free-air temperatures (° C.), recorded above the
surface, are given in tables 1 and 1a. During December
the lowest mean temperatures at the surface and 0.5
kilometer, respectively (—10.2° C. and —8.6° C.), were
recorded over Fargo, N. Dak. But at all other levels, up
to and including 7 kilometers, the lowest mean tempera-
tures (—8.7° C., —10.6° C.,, —12.1° C., —13.7° C,,
—15.4° C., —20.7° C., —26.8° C., —32.7° C., and
—39.8° C., respectively), occurred over Sault Ste. Marie,
Mich. At 8, 9, and 10 kilometers, however, Fargo,
N. Dak., again became the coldest station (— 47.1° C,
—52.8° C., and —54.9° C., respectively). The lowest
temperatures at 11 and 12 kilometers were found over
Omaha, Nebr. (—55.4° C.), and Oakland, Calif. (—57.1°
C.), respectively. Above 12 kilometers the lowest tem-
peratures were reported over Oklahoma City, Okla.,
being —56.6° C., —59.0° C., —61.3° C., —63.6° C.,
—67.2° C., and —68.4° C,, respectively, at 12, 13, 14, 15,
16, and 17 kilometers. However in these same levels—
from 12 to 17 kilometers, inclusive—hjgher temperatures
than elsewhere were recorded over Fargo, N. Dak., and
Sault Ste. Marie, Mich. At Omaha, Nebr., where a
maximum altitude of 20 kilometers was reached by radio-
sonde, a slight increase in mean temperature (—63.8° C.,
—63.5° C., —62.9° C., and —62.2° C., respectively) was
noted at 17, 18, 19, and 20 kilometers.

December was seasonally colder than the preceding
month of November at nearly all stations. But exceptions
occurred at Oakland, Calif., San Diego, Calif., and El
Paso, Tex., where the December means were slightly
higher than in November at the lower levels, while at Salt
Lake City, Utah, and Billings, Mont., temperatures were
somewhat higher at all levels. Spokane, Wash., was
warmer than November only at 2, 2.5, and 3 kilometers.
The highest mean temperatures for December occurred
over Oakland, Calif., in the lower levels up to 2.5 kilo-
meters. But above that level, up to 5 kilometers, inclu-

sive, the highest temperatures were recorded over Pen-
sacola, Fla. Mean free-air temperatures for the country
as a whole were very slightly higher than those noted
during the other winter months of January and February
1938, while over the Scuth they were actually lower at all
levels above 2.5 kilometers.

During December the mean atmospheric pressures over
the United States were well distributed in the upper air,
and definitely located a statistical low-pressure center
over Sault Ste. Marie, Mich., at all levels. Pressure was
highest over the southern States, and extended from
Pensacola, Fla., to the Pacific coast (San Diego, Calif.)
and thence northward to Oakland, Calif. The mean pres-
sures over Pensacola, Fla., slightly exceeded those recorded
elsewhere in this belt of high pressure. At each level the
differences between the low pressure area located over
Sault Ste. Marie, Mich., and the high pressures centered
over Pensacola, Fla., were found to Increase steadily with
altitude. For example, these differences in millibars,
were: 12, 15, 17, 20, 21, 23, 25, and 26, at 0.5, 1, 1.5, 2,
2.5, 3, 4, and 5 kilometers, respectively. December mean
pressures were found to be slightly lower than those for
November at most stations. 180, the mean low pressures
that were recorded in December at 0.5, 1, 4, and 5 kilo-
meters were less than those noted in any month of the year
and second only to the lowest means for the year which
were recorded 1n January 1938 at 1.5, 2, 2.5, and 3 kilo-
meters.

The mean relative humidity for December was some-
what higher generally than during the previous month.
This situation was observed over the entire country at all
levels, except in the South over Pensacola, Fla., and over
the northern Rocky Mountain region at Billings, Mont.
The highest humidity at all levels oceurred over Sault Ste.
Marie, Mich., where barometric pressures and mean
temperatures were lowest. Relative humidity ranged
from a mean of 91 percent at 0.5 kilometer to 69 percent
at 5 kilometers, and 65 percent at 7 kilometers over Sault
Ste. Marie, Mich. Since the temperature at 7 kilometers
fell below —40.0° C. no additional humidity data are
available. The lowest mean humidities prevailed over
El Paso, Tex., at the surface and 1.5 kilometers, and then
over Pensacola, Fla., at all other levels, becoming 15 per-
cent at 5 kilometers. A tendency tow ard high humidity
was noted over the central Rocky Mountain region, par-
ticularly at Salt Lake City, Utah, for all levels.

Table 2 shows free-air resultant wind directions and
velocities based on pilot-balloon observations made near
5 a. m. (75th meridian time) during December. Resultant
wind directions were nearly normal over all stations mak-
ing such observations, with the exception of those on the
Pacific coast and, to & much lesser extent, in the South-
east. The current resultant wind directions at San Diego,
Calif., and Medford, Oreg., showed abnormal departures
at all levels. Resultant wind velocities remained about
normal at many stations, but & few showed considerable
variation. Velocity depftrtures, as a rule, were positive,
or greater than normal, while directional departures were
about equally divided between orientations that were
cleckwize and counterclockwise with respect to normal.

Departures of current resultant wind directions from
their normal at the surface were remarkably small. Sur-
face variations, as a rule, are rather large, but during
December the average of all surface departures was less
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than in any other month of 1938. The outstanding excep-
tion to this situation existed at Sault Ste. Marie, Mich.,
where the difference of 105° was oriented counterclockwise
with respect to the normal direction. Above the surface,
the greatest average departure of any level was 24° at 1.5
kilometers, and the least was 10° at 5 kilometers. But,
disregarding the abnormal directions on the Pacific coast,
the average departure for each level in December was
more uniform—about 10°.

Resultant winds during December were unusual along
the Pacific coast. The two outstanding stations for the
month, San Diego, Calif., and Medford, Oreg., showed
the largest departures recorded at any station during
1938. A midway point, Qakland, Calif., was the third
outstanding station during December. But farther north,
at Seattle, Wash., directional departures were slight, being
less than in any month of the year except January and
April 1938. The only other pilot-balloon stations show-
ing departures in direction worthy of note were Key West,
Fla., and Pensacola, Fla. The directions at Pensacola,
Fla., however, held closer to the normal resultant in
December than during any month of 1938, while a similar
condition existed at Key West, Fla., except for the months
of May, June, and August 1938.

The December resultant wind directions at San Diego,
Calif., were: 20°, 119°, 69°, 167°, 96°, 42°, 23°, 360°, and
323° as compared with the normal directions of 49°, 13°,
352°, 328°, 328°, 315°, 319°, and 311° at the surface, and
0.5, 1, 1.5, 2, 2.5, 3, 4, and 5 kilometers, respectively.
Slightly smaller variations occurred at Medford, Oreg., and
there the directions were: 98°, 31°, 135°, 154°, 166°, 174°,
168°, and 98°, as compared to the normals of 143°, 144°,
163°, 212°, 228°, 237°, 253°, and 261° at the surface, and
0.5, 1, 1.5, 2, 2.5, 3, and 4 kilometers, respectively. At
Oakland, Calif., the December directions were: 73°, 47°,
39°, 33°, 25°, 344°, 333°, and 310°, as compared to the
normals of 94°, 47°, 15°, 320°, 320°, 313°, 308°, and 284°
at the surface, and 0.5, 1, 1.5, 2, 2.5, 3, and 4 kilometers,
respectively. )

Wind directions at all levels were nearly normal at
Brooklyn, N. Y., Cheyenne, Wyo., Albuquerque, N. Mex.,
Billings, Mont., Fargo, N. Dak., Atlanta, Ga., Chicago,
Ill., Cincinnati, Ohio, Nashville, Tenn., and St. Louis,
Mo. At Spokane, Wash., and Oklahoma City, Okla., the
wind directions were oriented in a clockwise rotation from
normal at all levels; and at San Diego and Oakland,
Calif., Billings, Mont., and Cheyenne, Wyo., for all levels
except the surface. Medford, Oreg., Sault Ste. Marie,
Mich., Chicago, Ill., and Cincinnati, Ohio, reported cur-
rent winds that departed counterclockwise from normal
at all levels.

The wind directions for December showed that westerly
components prevailed at all stations for all levels above 2
kilometers, except at San Diego, Calif., and Medford,
Oreg. Westerly resultant directions occurred in 71 per-
cent of the observations at the surface, 73 percent at 0.5
kilometer, 80 percent at 1 kilometer, 83 percent at 1.5
kilometers, and 100 percent at 2, 2.5, 3, 4, and 5 kilometers,
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inclusive. Most of the westerly winds fell within the
northwest quadrant, and this condition became more pro-
nounced with altitude, for, at 2 kilometers, 70 percent of
the resultants had northwest components, 85 percent at
2.5 kilometers, 91 percent at 3 kilometers, 94 percent at 4
kilometers, and 100 percent at 5 kilometers.

Resultant wind velocities for December were not as
high, on the whole, as in the preceding month of Novem-
ber. Departures from normal velocities were mostly
negative, or less than normal, at San Diego, Calif., and
Medford, Oreg., where large and unusual departures in
direction have been noted. At Medford, Oreg., the
velocities were less than normal by 0.1, 0.5, 1.0, 0.8, 0.9,
1.2, and 0.1 meters per second, at the surface, and 0.5,
1, 2, 2.5, 3, and 4 kilometers, respectively, and greater
than normal by 0.8 meters per second at 1.5 kilometers.
At San Diego, Calif., the velocities also were less than
normal by 0.8, 0.6, 1.3, 1.6, 1.9, 1.4, and 0.4 meters per
second at the surface, and 1.5, 2, 2.5, 3, 4, and 5 kilometers,
and greater than normal by 0.4 and 0.2 meters per second
at 0.5 and 1 kilometers, respectively. The December
velocities at Oakland, Calif., were greater than normal
at all levels by small amounts. In connection with the
abnormal conditions that prevailed on the Pacific coast
in December it should be noted that the normal resultant
velocities for the month are lower in that section than
elsewhere over the United States, except at Key West
and Pensacola, Fla.

Resultant wind velocities that were nearly normal
occurred at Heuston, Texas, St. Louis, Mo., Cincinnati,
Ohio, Atlanta, Ga., and Boston, Mass. Directional
departures at these places also were insignificant. But,
at Sault Ste. Marie, Mich., Seattle, Wash., Oklahoma
City, Okla., and Billings, Mont., the December average
velocity departures were largest for the country. High
positive velocity departures were recorded in the 4- and
5-kilometer levels over Cheyenne, Wyo., Nashville, Tenn.
(+4.5 m. p. s. at 4 kilometers), Omaha, Nebr., and Okla-
homa City, Okla., and the largest negative departures
occurred over Spokane, Wash., and Seattle, Wash. (—4.3
m. p. s.), at 4 kilometers.

Table 3 shows the maximum wind velocities recorded
over the country during December. As in November,
high velocities in the upper air were noted, but none that
were so excessive. However, no velocities recorded be-
tween the surface and 2.5 kilometers equalled those re-
ported during the previous months of 1938, but between
2.5 and 5 kilometers the velocities of 47.5 and 50 meters
per second, respectively, at Charleston, S. C., and Spring-
field, Ill., were the highest recorded in those sections dur-
ing 1938. Above 5 kilometers the velocities of 53.2, 76.8,
and 68.0 meters per second, respectively, at Nashville,
Tenn., Wichita, Kans., and Oklahoma City, Okla., were
the highest reported from those sections in 1938. And
the highest velocity reported in December, 78.8 meters
per second from the North at 10 kilometers elevation of
the 7th at Albuquerque, N. Mex., is & record wind speed
at that place.
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TaBLE 1.—Mean free-air baromelric pressures (P) tn mb., temperatures (T) in °C., and relative humidities (R. H.) in percent obtained by air-
planes during December 1938

Altitude (meters) m. s. 1.

Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000
Stations and elevations in meters
above sea level
Num- R R R R R R R R
berof| P (T |H|P|T|H|P|T|H|P|T|H|P|T|H|P|T|(H|P| T |H|P} T |HE|P{ TR

Billings, Mont. (10860 m)___.______ 31] 801 —2.5f 59| .._|-..-- PRI PRI B _..-| 8461—0.1] 53] 795|—1.5| 51| 746|—4.9] 62| 700] —8.2| 53| 614|—13.8[ 52| 538/—19.9| 50
Cheyenne, Wyo. (1873 m) - 30f 810 —4.4| 68} .__}..___ P PO [ BT P oe..) T97|—2.1) 60| 748]—3.4| 54] 702 —5.7{ 52| 617|—11.7| 50f 540(—18.9| 48
Chicago, Ill. (187 m)_____. - 905 —3.6| 82| 956]—3.8| 81| 808|-—4.5( 73| 842)—4.7} 62| 790{—5.9| 58| 741|—7.8| 57| 695|—10.5| 58| 609]|—15.9{ 59 533[—22.0| 58
Coco 8olo, C. Z.! (15m)__ - 221 1010] 25.0] 85] 956| 23.0{ 82| 903| 20.2| 83{ 852} 17.4] 78| 803( 14.8| 72| 756 12.7{ 63) 713| 10.4| 58] 631 5.3| 56| 559 .3] 43
F1 Paso, Tex. (1193 m)___ - 884 3.7 50— f----- PO (R PR, ....| 8521 8.9| 42] 802} 6.9] 41| 754| 4.1 42| 709 1.3| 43| 625] —4.6] 36| 550)—10.7] 31
Lakehurst, N. J.1 (30 m). - 6 1014] —0.9] 84] 967]—0.3| 72f 899}—2.8] 66 844}—3.3{ 62| 792|—4.8] 57| 743|—6.6| 51| 697] —9.0| 49} 612}—14.6[ 48| ___|--.._. .
Norfolk, Va.l (10m).__._. - 16] 1023 3.2] 85 963] 3.6 80| 905| 2.1] 71| 850 .8| 65 799{—0.4; 62| 751|—1.6] 61| 705 —3.9| 57| 620|—10.2] 52| 544|—17.8 51
Pearl Harbor, T. H.! (6 m) 31 1016] 21.5) 79] 960] 21.0| 76| 906] 17.8] 80| 854! 18.6{ 77| 805 14.2| 60| 758| 12.8f 47| 718] 11.0| 38] 633| 6.6 27| 560} 0.9 25
Pensacols, Fla.! (13 m)___ - 23} 1022 5.8] 00| 964] 10.3] 61| 908] 8.8] 60| 854| 7.6] 53] 804| 5.7| 49 755( 4.3| 39| 710] 2.3] 30| 626 —3.5 22 551] —9.8} 15
8t. Thomas, V.11 (8m).____..._. 31] 1015) 25.5| 80} 960 22.4| 87| 906 19.8] 84| 555| 16.6( 82| 806| 14.4| 74| 759( 12.7| 60] 715 10.5] 50| 634 5.4| 41] 561 .4] 30
Salt Lake City, Utah (1288 m)_.__ 31| 876 —0.9f 87 . ..___ PR DRV S, .-..| 853{ 1.1l 73} 801| —.9| 71| 752§—3.5] 72| 706] —6.1] 71 6211—10.5| 60| 544;—16.8{ 55
8an Diego, Calif.! (10m)_._.._... 1017] 10.7) 86| 959| 14.0{ 75 004| 12.5| 65( 851 10.0] 61| 802{ 7.51 56| 754| 4.8] 53} 7 2.01 51| 625 —4.2f 46| 551|—11.6/ 43
Spokane, Wash. (597 m)_____.__.__. 31| 949 —.5| 87| {----- .--.| 903] —.8] 81] S48|—1.8] 73} 796{—3.3] 68| 747|—5.5 63] 701] —8.3] 64| 616|—13.9| 59| 538{—20.0 59

i Navy.

Observations taken about 4 a. m. 75th meridian time, except by Navy stations along the Pacific coast and Hawall where they are taken at dawn,

NoT1E.—None of the means included in this table are based on less than 15 surface or 5-standard-level observations.
TaBLE 1a.—Mean free-air barometric pressures (P) in mb., temperatures (T) in °C., and relative humidities (B. H.) in percent obtained by

radiosonde during December 1938.

Statlons and elevations in meters above sea level

" Fargo, N. Dak. Nashville, Tenn. Oakland, Calif. Oklahoma City, Omaha, Nebr. Sault Ste. Marie, ‘Washington, D. C.1
Altitude (274 m) (180 m) (2m) Okla. (391 m) (300 m) Mich, (221 m) (13 m)
(meters)
m.s. 1.
Num- R Num- R Num- R Num- R Num- g |Num- R Num- R
beroff P| T | g beroff P T | g |beroff P| T g |beroff P | T | g iber off P T [giperoff P} T | g |berofj P T |g
obs. obs. obs. obs, obs. obs. obs.
31| 9831—10.2| 90 31| 999 2.7 76| 31{1,020] 8.2| 87 31} 973 1.8] 69| 31§ 982] —3.4f 7 31| 986 —5.0] 90 30
31| 954| —8.6( &7 31| 960 3.1 68 31} 961 0.8 74 311 959 4.1 66! 31| 958| —2.8] T 31| 952 —6.21 91 30
31| 895y —7.5 81 31| 902 1.6] 68 31| 905 9.4 66 31| 902 4.9] 56 31| 8991 —2.0| 62 81} 893| —8.7 93 30
31| 839) —8.3] 7 31| 848] 0.7 &8 31| 852 7.7 62 31| 840| 4.1y 51 31| 8451 —2.7| 5% 31{ &37(—10.68| 90 30
31] 787 —9.5] 7 31} 797| —0.3| &6 30| 801 5.7 58 30| 798 2.6] 47 31| 792] —4 2| 56 31f 784|—12.1} 83 30
311 737|—11.71 68 30 748( —1.91 54 301 754 3.2 54 30{ 7580 0.6} 45 31| 744{ —6.6| 54 31| 734[—13. 78 30
3]} 690{—13.9{ 65 30| 702| —3.9| 50 30| 708] 0.3] 51 301 7 —13| 44 31| 697{ —9.1| 53 31| 687|—15.4} T 30
31} 604|—19.1| 63 30| 618] —8.4| 44 30| 625 —-6.0| 47 30| 620| —7.3] 43 31| 612—14.5| 51 31y 801(—20.7} 71 30
31| 528|—-25.3] 63 30| 543|-14.91 41 30| 549|-12.3| 45 301 545|—13. 41 42 30| 536]—20.9| 52 31{ 524|—26.81 69 30
31| 458{—31.9] 61 30{ 475]—21.9] 40 29| 481|-19.3] 45 30| 477)1~20, 8 41 30| 467|—27. 8] 51 31} 456—32.7] 66 29
31| 398|—-39.3| 60 301 414]—29.1| 36 20| 4201—26.5) 45 30| 416]—27.8] 40 30| 405{—34.8]| 50 311 304|—39.8] 65 29
31| 343[—-47. 1| ... 30f 359{—36.5] 38 . 28] 361|—35.1] 3% 29[ 350{—42.1|.___ 30| 340{ —46.3|.--. 28
26| 204|—52.8]____ 29| 310|—42.9{_.__ 28| 312|—42.1] 39 A . 27
28] 251 —54.9|. ... 20| 267|—49.0[.___ 27} 268|—48. 6] . __ 23
220|-53.2|.___ 271 230]—53.6{_._. 21
196{—-55. 5[ ___ 26| 197|—56.6]_.__ 16
167)—57. 1. ... 24| 168|—59.01___. 15
142]—59.9 20] 143(—-61.3|.._- 10
121 A 151 122|—-63.8 9
103 10| 103|—67.2 8
88 6| 88{—68.4 [}
74 5
63

1N

avy.
Observations taken about 4 a. m.

NoTE.—None of the means included in this table are based on less than 15 surface or 5 standard-level observations.

, 75th meridian time, except by Navy stations along the Pacific coast and Hawaii where they are taken at dawn.

Number of observations refers to pressure only as temperature and humidity data are missing for some observations at certain levels also the humidity data is not used in daily
observations when the temperature is below —40° C.



DrceuMBER 1938 MONTHLY WEATHER REVIEW 423

TABLE 2.—Free-air resultant winds (meters per second) based on pilol-balloon observations made near 5 a. m. (E. S. T.) during December 1988

[Wind from N=360°, E=00°, etc.]

Mb‘:l%uer' Atlanta, || Billings, || Boston, || Brooklyn, || Cheyenne,{| Chicago, nggiin- Detroit, Fargo, || Houston, ||Key West,|| Medford,

N?Mt’ax Ga. Mont. Mass. N.Y. Wyo. T11. Ohio ich, N. Dak. Tex. Fla. Oreg.
Altitude (1,564 mi (302 m) (1,095 m) (15m) (15 m) (1,873 m) (192 m) (157 m) (204 m) (283 m) (21 m) {11 m) (410 m)
{meters)

- Elel Sl &l 8l el i izl 8l Elll8lalE|2lE8||8]lr
E SIEE |2\ E(EN\ B2 BB E(8||B 18|18 |B8|B|B||B|B|B|B|E|3
A Alsfa|sllalsllalsllaisfialsffals||a|{s|a|s|R|sia|sllals

o -] o -] o -] o o o -2 ° ]
317 | 1.6 2451 4.2 254 | 2.1 253 1 0.9 252 1 2.1 208 § 1.8 30{09 451 3.1 8| 0.4
306 | 2.0 [leecco ] 250 | 3.8 2421 3.3 255 1 4.5 308 3.9 175 2.2 70 | 4.6 31| 0.2
200 | 4.0 e ]oam-- 268 | 6.4 257 1 8.0 260 | 6.3 303 | 6.5 260 | 4.0 106 | 2.5 1351 1.9
279 | 6.0 267 | 8.3 269 1 8.6 258 | 9.8 2751 8.5 202 | 8.0 261 | 6.7 2321 0.8 1641 4.9
274 | 8.2 282 (10.6 268 {10.3 268 | 9.5 286 | 9.5 204 |10.5 751 7.4 256 | 2.0 166 { 3.8
277 110. 4 204 |10.7 271 12.3 2721 9.7 203 |10.5 204 (10.1 278 | 8.7 268 | 2.9 174 | 4.3
200 111.3 205 |11.2 271 {13.8 276 | 9.1 306 | 6.7 282 | 7.7 271 { 8.5 253 1 3.5 1681 3.7
___________ 310 | 7.2 JRORSIU (VIR | RN IUNPION | SO PR | SRR RO |- 17 B L} 242 | 4.3 98| 4.1
Nashville, || Oakland, || Oklahoma || Omaha Pear Har- | Pensacola, || St. Louis, || SBalt Lake || 8an Diego, S‘i‘}g‘,.a“ Seattle, Spokane, {| Washing- .
Tenn. Calif. City, Okla. Nebr. bor, T. H. Fla!l Mo. City, Utah Calif. Mich, ‘Wash. ‘Wash. ton, D. C.
(194 m) (8 m) (402 m) (306 m) (68 m)t (24 m) (170 m) (1,294 m) (15 m) Q98 m') (14 m) (603 m) (10 m)
Altitude
(meters)

m.s. 1. S limll 8l 8l Elnll 8Bl B |8 inll 8!8l 81l ]
Sl g2 & sy g2l 8zl sizl|ls|lzllalslalzalsl a|lslials
alsllais|alsllalsl|laisllalgals|lals|lalslials|alslial|lsa]|>

° o -] -2 L o o o o ° o
09| 73|17l 253{16f 312]|20 23|27 22117 1s1{L8f 20|02 24 224007 304 L2
3.7 47 | 4.5 2891 2.5 314 { 4.3 321922 240 | 5.8 ||oeceec]acnenn 119§ 1.0 (130 U | PR, DR 305 3.7
4.3 39 (3.1 286 | 5.3 313 | 8.5 276 | 4.1 280 1 7.6 [{oeea]oaae 69 | 1.0 5.9 236 | 4.9 200 | 6.4
6.6 33| 25 208 | 7.2 305 (9.1 294 | 6.3 274 1 9.4 1711 1.9 1671 0.6 5.3 2421 6.9 286 | 9.6
8.5 251 2.3 286 | 8.8 209 {10.6 234 | 7.0 273 [10. 5 218 | 2.5 96| 0.8 4.0 255 | 8.1 279 | 11.4
11.4 3441 2.9 297 {10.6 302 (11,9 280 | 6.4 282 |11.7 273 | 3.7 42 | 1.3 5.0 2751 8.3 264 { 12.2
13.2 333 | 3.7 289 111.1 296 112.1 281 ] 6.6 279 [12.8 288 | 6.1 23122 3.4 280 1 9.3 262 ) 14.3
15.8 310 | 4.6 277 {16.2 287 |14.7 201 | 7.4 289 (11.3 205 | 9.9 360 1 3.3 2.8 325 | 3.0 {l-—o_eo|eaeae
............................................................ 274 (11.4 323 | 8.6 —eo-f] 346 1113 [locoao-foe--

1 Navy stations.

8.}, for different sections of the United States based on pilot-balloon observations during

TaBLE 3.—Mazrimum free-air wind velocities (m. p.
December 1938
Surface to 2,500 meters (m. 8. 1.) Between 2,500 and 5,000 meters (m. s.1.) Above 5,000 meters {m. s. 1.)
8 5 : g ¢ g
Sectlon g NG g o= 8p e

8% |Direction § “ Station §% | Direction| & Btation 8% |Direction § o Station

52 £6 | g Fla Zd |2 w2 £8 |3

] = 3 a = 3 8 = =

b < sl = < A = < A
Northeast 1__.___ 42.6 2,360 | 12 | Harrisburg, Pa. 42.0 2,860 | 31 { Cleveland, Ohio_____ 37.2 5 { Columbus, Ohio.
East-Central2___| 38.6 2, 500 Richmond, Va 45.0 5,000 | 28 | Nashville, Tenn. 53.2 28 | Nashville, Tenn.
Southeastd..._._. 33.4 2,120} 9| Tampa, Fla. 47.5 3,540 | 9| Charleston, 8. C..._{| 43.6 2 | Charleston, 8. C.
North Central 4__| 37.8 1,060 | 25 | Minneapolis, 55.1 5,000 | 31 | Fargo, N. Dak._.... 60.5 27 | Fargo, N. Dak.
Central s___._____ 34.4 2,080 | 31 | Chicago, Ill._. 50.0 4,950 | 18 Sprin%ﬂeld .. 76.8 12 | Wichita, Kans,
South-Central ¢__| 36.6 2,500 | 26 | New Orleans, L 42.8 4,090 | 8 | Amarfilo, Tex.. __ - 68.0 % | Oklshoma City,

8.
Northwest 7__.._| 42.8 2,160 { 2| Pendleton, Oreg. 50.0 3 25 | Pendleton, Oreg._... 50.8 25 | Pendleton, Oreg.
West-Central 8_._( 50.9 2,480 { 3 | Cheyenne, Wyo. 48.0 2, 67 3 | Cheyenne, Wyo__...|| 58.0 8 | Rock 8prings, Wyo.
Southwest *._.... 32.4 1,930 | 1| Burbank, Calif__ 54,1 5000 { 15 | Winslow, Ariz__.._. 78.8 7 Al]t)auquetquo. N.
: ex.

1 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New York, New Jersey, Pennsylvania, and northern Ohio.
1 Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern Tennessee, and North Carolina.
3 South Carolina, Georgis, Florida, and Alabama.

. ¢ Michigan, Wisconsin, Minnesota, North Dakota, and S8outh Dakots.
s Indians, Illinois, Iowa, Nebraska, Kansas and Missouri. ]
¢ Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and western Tennessee.
Y Montans, Idabo, W&shington, and Oregon. .
¢ Wyoming, Colorado, Utah, northern Nevada, and northern California.
¥ Southern California, southern Nevada, Arizona, New Mexico, and extreme west Texas,



